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1 - . T Sheet Conveyi ng _Means and An Ink et

Recor di ng Apparatus Having the Sane BACKEROUND : GF:: THE . INVENTLQNW_B
Field of the Invention This 'qw%ntJOn relat §.10. sheet: u
conveyi ng means and an ink jet : o

sane. Rel at ed Background Art 10 h

conveyi ng a sheet conveys the sheet mmth a spur g

with the sheet with a pressure force. In o der-to— - rake t hesheet:

conveying means cofp&et, Comyeying Means and Anuindh d9% shaft of the spur
is provided by a nt 0 _ther pbtain the pressure force
agai nst the sheet. ke ﬁ?rg}@ﬁ ?mar.aﬁﬁ d'fﬁvﬁﬂﬁ/\e%,safnfe has been

difficult to obtain a stable pressure force

'BACKGROUND OF THE INVENTION

5 Field of the Invention
This invention relates to sheet conveying

means and an ink jet recording apparatus having the

same.

Related Background Art

10 - - Sheet conveying means for conveying a sheet
conveys the sheet with é spur brought into contact'
with the sheet with a pressure force. 1In order to
make the sheet conveying means compact, there is 6ne

 in which the shaft of the spur is provided by a

15  ‘resilient member to thereby obtain the .pressure force
égaiﬁét the sheet.” In such construction, however, it
has been difficult to obtain a stable pressure force .

irrespective of the. thickness of a sheet being conﬁeyed.

20 SUMMARY OF THE INVENTION

It is an object of the present invention to
provide sheet conveyiné means in which a stable
pressure force is obtained irrespective of the
thickness of a sheet being conveyed. .
25 Now, the following problems have beenk*\

- encountered when the above-described conventional

sheet conveying means provided with a spur is applied -



I rrespective of the thickness of a sheet being conveyed. 20 SUMVARY OF
THE | NVENTI ON It is an object of the present invention to
provi de sheet conveying nmeans in which a stable pressure force is
obt ai ned irrespective of the thtckness of a sheet being conveyed. 25
Now, the follow ng problens have been encount ered when the

above- descri bed conventi onal sheet conveyi ng neans provided with a
spur is ap é ﬁ% - 2- 1 to the
field 5% n ?efl?%%o?ﬁlﬁ@ ébbaﬂﬁ?uEecordlng apparatwgere.an i nk dropl et

Is large, or where |t 1S ult for a sheet itself such as an CHP
sheet to absor%ﬁ?%kanoinmhéfgpiﬁﬁ FﬁklﬁFﬁ§t|9€nH§§rSf1§I&ﬁn 5

paper or the;tike,ie PoL goggeetfit lgrgagﬁrgsfgkchP sheet to

absorb ink, or where the-ink fixativeness of plain
5 paper or the like is not good, if the pressure force
_of the spur agalnst the sheet is too great, ink will
adhere to the spur and the ink w1ll again adhere to
the sheet to stain the sheet.
Further, if the pressure force of the spur“
'.10 ‘against the uneven portion of a sheet which is
created by being wet with ink is too great, stable
conveyance of the sheet will not be realized.
So, it is another object of the present
- invention to provide an_ink.jet'recording apparatus
15 provided with sheet conveying means which can realize
stable conveyance of a sheet by an appropriate
pressure force agaihst the presence of ‘the unfixated
portion of an ink droplet_and the presence of the
uneven portion of the sheet wet with ink.
26 | It is another'obiect of the present invention
to provide sheet conveying means for conveying a
sheet characterized by a rotatable member, a spur
provided in opposed relationship with said rotatable
member, and a resilient member supporting said spur
25 and provided in a curved state so as to press said-

. spur against said rotatable member.

It is another object of the present invention



of the spur against the sheet is too great, ink wll adhere to the

spur and the ink will again adhere to the sheet to stain the sheet.
Further, if the pressure force of the spur 10 agai nst the uneven portion
of a sheet which is created by being wet with ink is too great,

stabl e conveyance of the sheet wll not be realized.

So, it is another object of t he present I nvention to provide an ink

j et reiordlng appar at us provi ded wi th sheet conveyi ng means which can
real i ze PY %b@% %oﬁ%%?%ﬂé%go?Pﬁa§ﬁ§B§ BpraftiBpitdpa at e pressure

force agai nst t gresence of the unfixated portion of an ink
dropl et anﬁe?ﬂﬁ bPEsBRcR BReehecharactgrizen BBrFF&ﬁtoF°PW@Y§ﬁ§bt wet with

k. 20 bj f th t t
LPOVide shEZRRE o119 X§?ﬁganﬁaﬁgg?é}g ecéﬁgng agp ge%%g é@%ﬁgﬁéﬁggterlzed by

o) 08 240 GofERAT e ¥ s 1B OEh0As R RORTAC AR RR L BRI (1o ¢
and prgVidgdréglfléﬂﬁvﬁgm58§tSuﬁBo?@xﬁ& Q%ﬁﬁSsEﬁ&dand provided
in a curved state so as to press said spur against
said rotatable member,.and recording means for
effectihg recording on the sheet.
It is another object of the present invention
10 to provide an ink jet recording apparatus characterized
by a recofding head having a discharge port for
_ 'discharging ink fherethrough to thereby effect
..recording on a'recording medium, conveying means for
_ conveying said recording medium having a conveying
15 roller, a spur provided in opposed relationship with
said conveying roller, and a resilient member supportiné
'said spur and provided in a curved state so es to
press said spur against said conveying roller, and:
a carriage capable of moving said recording head in

20 a predetermined direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a perspective view showing an
embodiment of the present invention.
25 Figure 1B is a front view showing an embodiment

. of the present invention.

Figure 2 is a schematic perspective view



spur agai nst said rotatabl e nenber. It is another object of

the present invention - 3- to
provi de a recordi ng apparatus for efiecting recordi ng on a sheet
characterized by sheet conveying nmeans having a rotatable nenber, a
spur provided in opposed rel ationship with said rotatable nenber, and
5 a resilient nenber supporting sai d spur and provided in a curved
state g0 ag,to. %ﬁess sa .Spur agai_nst sai d rotatabl e nenber, and
recordlng FERN4Dg,AD 1nk éFFeGFFR&dﬂ@@bﬁQHﬂf%ﬁF%tﬁ?sﬁﬂ*ﬁh an I t
I s anot her f ot resent |nvent|on 10 rovide an ink jet
recor di ng a%%ggakh% cﬁ% s0FePrssgnt an5P§%qQNﬁﬁ(ﬂ ¥ehd having a

di scharge port forg dlschargln nk .t her et h to thereby effect
recording on a recor SRR, 5§ Redtul 9 5’%5’ efhl?d”rﬁga g?elat °%onveying said

recordi ng. pRYTNNANeN i3 p9QULEE N9 and 1oad of a spring in an

5 embodiment of the present invention.
Figure 4 illustrates a method of applying . the

load of Figure 3.

Figures S5A and 5B show another embodiment of the
.present invention. |

10

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An ink jet recording apparatus to which sheet
éonVeying means according to the present invention can
bé suitably applied will hereinafter be described

15 -with respect to an embodiment thereof shown. Figure 2
schematically shows the construction of an ink jet
printer to whigh the present invention is aﬁplied.
In Figure 2, a recording head 1 discharges ink by é
recording signal, and is supplied with ink by an ink
20 tank 2. A carriage 4 carrying thereon the recording
head 1 and the ink head 2 is guided by guide shafts
3, and is reciprocally moved along the guide shafts.3
by a belt transmission mechanism and a driving motor,
not shown. A recdrding sheet 5 is held from the back
25 thereof by a platen 6 lying at a location opposed to

- the recording head 1. The recoxrding sheet 5 is

brought into intimate contact with the platen 6 by a



15 rolier, a spur provided in opposed relationship with sai d conveyi ng
roller, and a resilient nmenmber supporting said spur and provided in a
curved state so as to press said spur against said conveying roller,
and a carriage capable of moving said recording head in 20 a
predet erm ned direction. - BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1A is a perspective view show ng an enbodi nent of the present

invention-ggﬁ?r_keeﬁtP1§LQU5? 1¥hgsrgcggagkgvgﬁg %hgw&agﬁan enbodi ment

of the prese i nve emati c perspective
Vi €W brought into intimate contact w1 h the 8#at§h°@%n9eﬁn ink jet

recording apparatus to which an enbodi nent the present invention
is appli edby a paper feedifihO¥b213ri 8.2 &h@me&eema@ Hagerelsat i on
on which recording has been effected is discharged
5 by a discharge roller 9. Spurs 10 are provided in
opposed relationship with the discharge roller 9 and
urge the recording sheet 5 against the discharge
roller. The spurs 10 are biased toward the recordipg
-sheet 5 by an urging force by the flexure of a shaft
10 which will be described later. The roller 8 and the
‘roller 9 are driven by a paper feeding motor 12. A
recovery system device 13 performs the recovery
. operation for preventing the clogglng or the like of
the dlscharge port of the recordlng head 1, and
15 further performs the capping operation for preventing
the desiccation of the discharge poft when recording
is not effected. This recovery system 'device 13 is
driven by a recovery system driving motor 14;
The recording sheet S is inserted along a
20 paper pan 15. -
The operation of the above-described ink jet
printer will now be described. The recording sheet.
5 inserted along the paper pan 15 is fed to the platen
6 with the inserted leading end thereof turned into
25 a U-shape by the roller 8 and is brought into

- intimate contract with the platen 6 by the keep plate

7. Ink is jetted from the recording head 1 by a



bet ween the di splacenent and | oad of a spring in an 5 enbodi nent of the

present invention. Figure 4 illustrates a nethod of applying
t he | oad of Figure 3. Fi gures 5A and 5B show anot her
enbodi nent of the present invefitton. 10 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS An ink jet recording apparatus to which
sheet conveyi ng neans according to the present invention can be
suitably applied will hereinafter be described 15 wth respect to an
enbodi hent reberddhgshdgnal Bngua@hidres to tRereicoading s t he
construction of an ink jet printer to which the present invention is

applied. 5. ByntRiguréh2reacegcchdiragteead or dimeges gas i Nk by a
recording signal, and is supplied with ink by an ink 20 tank 2. A
carri age 4feamegdi-ngAshéhdsnrelrorddngr dpegation prearebsasd thie i nk head 2
I S gui ded by guide shafts 3, and is reciprocally noved al ong the

gui de shaf Per3ions ofjfhg Fecordiagsshesito e Madichmzaaerding vi ng not or,

not shgmm. A recording sheet 5 is held fromthe back
has been effected are successively fed upwardly by

the foller 8. When the leading end portion of the
recording sheet 5 arrives at the spurs 10, the
recording sheet 5 is pushed from its recording surface
by the spurs 10 and the back of the recording sheet
10" ;¢ urged against the roller 9, and the recording shéet
'is further conveyed upwardly by the rotation of the
roller 9 and is discharged outwardly.
'Now, each spur 10 having pointed tip ends is
constructed as shown in Figures 1A and 1B.
15 'In Figure 1A and 1B, the reference numeral 10
designates the spur, the reference numeral 22 denotes
the shaft of the spur which comprises a cloéely wound
tension coil spring, thelfeference'numeral 9 ”
designates the discharge roller formed of rubber or
20 the like, and the reference numeral 24 denotes spur
holders for supporting the spur 10 and the shaft 22
of the spur. 1In order that an appropriate pressure-
force necessary to convey the recording sheet 5 may
be applied to the recording sheet 5 on which recording
25 .has been effected and which passes between the spué

10 and the discharge roller 9, the positions of the

discharge roller 9, the spur 10 and the spur holders



25 t hereof by a platen 6 lying at a | ocation opposed to the recording

head 1. The recording sheet 5 is brought into intimte contact with
the platen 6 by a - 5- - paper keep
plate 7. The recording sheet 5 thas 7 - brought into intimte contact
with the platen is fed by a paper feeding roller 8. The recording
paper 5 on which recordi ng has been effected is discharged 5 by a
di scharge ?gller 9.  Spurs 10 are provided in opposed rel ati onship
with the di‘scREFgESToPPethgtafde shafty2fe ahdheeE&RUr Mp%heet 5 agai nst

t he di schar oller. The spurs 10 are biased toward the recording
sheet 5 bysgﬁ'eﬁ’rh itngrlfeécr &8 By Orfe Iy EXFE OBy siF texaftple \@f ch will be

deser o bR Brank "o Tt LBt At il B S SRR Do, Lo
wound tension coil spring-used in the present
embodiment is shown in Figure 3.

The graph of Figure 3 shows the relation
between the flexure § of the center of the closely
wound tension coil spring when as shown in Figure 4,

a load is made to act vertically downwardly on theh
10 center of the spring suppdrted at ifs opposite ends
by a span £ and said load.
When the experiment as shown in Figure 4 is
-.carried 6ut by the use of a tension spring as a
heretofore used resilient member instead of the
15 closely wound tension coil spring, the following fact
is found.

When the vertical elastic modulus of said
tension spring is E and the cross-sectional second;ry
moment thereof is I and the span thereof is & and the
20 flexure of the center of the span is § and the load

acting on the center of the span is F, the following.

equation is established:

48EI (1)
25

- This equation (1) is the linear function of

§ and F within the limit of elasticity of the spring. .



operation for preventing the clogging or the |ike of t he di scharge
port of the recording head 1, and 15 further perforns the capping
operation for preventing t he desiccation of the discharge port when
recordi ng is not effected. Thi% Tecovery systemdevice 13 is

driven by a recovery systemdriving notor 14. : The recording
sheet 5 is inserted along a 20 paper pan 15. The operation
of the above-described ink jet _printer will now be described. The
recordilng $hed this tensiopsnddaighgise’ papkhe pakeit 05 the to the

pl aten 6. W the inserted | eading end thereof turned into 25 !
U- shape by SEW&E ﬂﬁﬁk&gi?gﬁﬁ$i?93¥qﬁﬁﬂﬂ gARs. this;shathiEles®®ract with

Lhe platené%ﬂ@ééﬂg%&gﬁalﬁﬂég(%he thigknégg ég lﬁ%tgﬁeééoﬂéigg recording
ead 1 by a
conveyed, and there is created the pressure force
5. from the spur to the sheet which is found from

equation (l1). Thus, the pressure forcé varies
greatly correspondingly to the thickness of the sheet
-‘being conveyed (as ghown by (c) .in Figure 3). Howgver,
when the closely wound tensién coil spring accordiﬁg

10 to the present invention is used as the shaft of the
spur, it will be seen that é pressure force correspond-
ing to the initial tension F, can be created evén if
flexure, i.e., the dispLacement 6 of the shaft, is
almost -0, while on the other hand, a pressure force

15 slightly greater than the initial tension Fohis
created even when the shaft is flexed by the sheet
.being conveyed. )

The closely wound tension coil spring shbw;

in (a) of Figure 3 which is used in the sheet

20 conveying means according to the present invention is
such that the pressure force created within the range
of 0.5 mm to 2.0 mm of the displacement amount is
about 1l7g to about 21g. Further, by varying the
torsion applied to the coil when the coil is wound

25 into a closely wound from, the initial tension F

0"
- can be changed to Fo'. The closely wound tension coil

spring shown in (b) of Figure 3 is such that the



recor di ng
adher ence,
operation
recordi ng
roller 8.
arrives at
recordéng
ur
further
di schar ged
ends is

r ef erence

signal and adheres to the recordi ng sheet 5. By this
characters or inmages are formed. As this recording
progresses, the porgi9n§ of the recording sheet 5 on which

5 has been effected are”successively fed upwardly by t he
When the | eading end portion of the recordi ng sheet 5

the spurs 10, the recordi ng sheet 5 is pushed fromits
surface y the spurs 10 and the back of the recording sheet
g@?%%sﬁoq% Gatad ovitdhin tHee (eRRARli 9F Sheerm is

the rotation of the roller 9 and is

ey. war dl y by
rLé:h ﬁg)r(fﬁ?/ 5f ¢he displacemgRi IREERAD 19 HERFRESHoi nt ed t| p
stru ed .as Figures 1A and 1B. 15
Figure 1A a%‘ﬁf"i %%&e‘?%r??%"%r#e&aﬁv 10 desi gnates the spur, the

e re erence nuner

desi gat es s SR () | erﬂ&fé&s&s%w 058 Bndlon LDELI ke,

ref erence nuner a

es spur

nurrer al %%tgﬁgl % ana 58 0o Pl "EnBNEm UL o SORPT 1 505 2

cl osel y wound

and t he

ers for sup I'ng the spur 10

and the shafiiz2% usea S $Hifs BoaldeRt g5 tHaL @ﬂoaapiﬁpfb@te pressure

of Figure 3, and the spring constant thereof is 44 g/

- 10

mm, the diameter of the wire thereof is 0.2 mm ¥ 0.01
m, the outer diameter of the coil thereof is $9:0.05
mm, the length thereof is 18.4+0.2 mm, the effective
number of turns thereof is 92, the span thereof is

16 mm, and the load F when the spring is displaced by

8 = 1 mm at the center of the span is 9%l g. The

15

20

25

material of the spring is a so-called spring
haterial sucﬁ as SUS or piano wire.

Also, the spur used is of a pillar-like shape
having.a diameter of 6 mm and a thickness of 2.2 mm
and having pointed projections provided on the cen%er
of the direction bf thickness over the side of the
pillar. The material of the spur may be, for example,
a metal.if it is a water repellent material, but may
suitably be_fluorine resin, polyacetal or the like.-

The spur 30 is threaded through a shaft ﬁade
of a closely wound tension coil spring, and is |
resilently mounted on the apparatus by means of
members 25 and 25. At this time, the spur is

provided so as to protrude toward the sheet conveying



force necessary to convey the recording sheet 5 may be applied to the
recordi ng sheet 5 on which recording 25 has been effected and which
- passes between the spur 10 and the discharge roller 9, the positions of

t he di scharge roller 9, the spukt016 and the spur hol ders

7 24 are set so that the shaft 22 of the spur may somewhat
flex as shown in Figure 1B. An exanpl e of the graph of the

di spl acenent and | oad of the closely wound tension coil spring used
in the pres@rface beppew methats ishovwhe s ing ei8.provided in The
graph of Figure 3 shows the rel ation between the flexure 6 of the
center of t%bQﬁqY )Ftate ORydUiRl arpRAine oftibprs wgpeheinastséown in

dis made to act vertically dommmarle o the 10

Ele%;”ere gf tﬁé’%’:p‘r @%Wﬁeﬂ RS HICthoR thtekparizonta
movement by the members 25 and 25. '
5 'When paper (having a thickness of 0.1 mm -
0.2 mm) or an envelope (having a thlckness of about
0 5 mm) is to be conveyed as a sheet the displacement
:amount_of.the spring is 1.1 mm to 1.5 mm and the
pressure force can keep a substahtiallj constant
10 value of about 9.5 g - 10.5 g. Thefefore, where this
spur is used in an ink jet recording apparatus, the
' pressure force obfained is”substahtielly constant
even if the thickness of the papef material-varies, and

_ stable'conveyance of the paper material is possible.

15 Further, if the wire material of the closely.
wound tension-coil spring is thickened and the initial
tension is increased to 50 g - 100 g, there can be
provided sheet conveying means which will require;a
great pressure force for the conveyance of e paper
20 material such as continuoes paper.

The spring constant of the closely wound
tension coil spring which can be suitably used in
the.present embodiment is greater than 10 g /mm.and
less than 100 g/mm, and preferabiy greater than
252 30 g/mm and less than 50 g/mm, and ﬁost preferablf
- greater than 40 g/mm and less than 45 g/mm.

The outer diameter of the coil is greater than



by a span [err] and said | oad. When t he experinent as -shown

in Figure 4 is carried out by the use of a tension spring as a
heretof ore used resilient nmenber instgad of the 15 closely wound tension
coil spring, the follow ng fact i's found. When t he
vertical elastic nodulus of said t ensi on spring Is E and the
cross-sectional secondary nonment t her eof |s and the span thereof is
[err] and ghe 20 I ﬁg center. of t an i s 6 and the | oad
actlng on thé cen 3? ﬁégﬁhg &Pak 0 -Fand, % q g.9reater deharion s
establishe@d. g mm a4 re This equation (1) is
the |inear function o%ess thag aﬁ? Within the limt of elasticity of the
sprlng._ | The thickness of the wire material used, with

about 1/5 of.the outer diameter of the coil as the
5 standard, is greatef than 0.1 mm and. less than 0.4 mm,
and preferably greater than 0.15 mm and less than 0.2
mm. | |
The span is determined by the wire dlameter
of the spring materlal used, the displacement amount

10 and the pressure force obtained, and is preferably
greater than 5 mm:and less than 30 mm, and more
preferably greater than 10 mm and léss than 20 mm.

| Also, the flexure amount (thé displacement
‘amount) § is greater than 1 mm and less than 2 mm,

15 and preferably greater than 1 mm and less than 1.5 mm
if the sheet material is plain paper, and preferably
greater than 1 mm and less than 1.2 mm 'if the sheet
material is continuous paper;_ |

The present invention brings about an excelient

20 éffect particularly in a recording head and a
recording apparatus of the ink jet type which utilize
heat ehergy to form flying droplets and accomplish
recording, among the ink jet recording systems.

The typical construction and principle of
25 such system may preferably be based on the basic
- principle disclosed, for example, in U.S. Pa£ent

No. 4,723,129 or U.S. Patent No. 4,740,796. This



"'1. Wen this tension spring is used as the shaft of the spur
sheet conveying neans, this shaft flexes correspondingly to t

t hi ckness

of the sheet being conveyed, and there is created t

of the
he
he

pressure force 5 fromthe spur totthe sheet which is found from
equation (1). Thus, the pressure force varies greatly correspondingly
ckness of the sheet bei ng conveyed (as shown by (c) I n

to the thi
Figure 3).

according s¥8tem isheppldsmtle nuerbotin 08 tlsedsascahkedhait of the

However , when the cl osely wound tension coil spri

ng

spur, it will be seen that a pressure force correspond- ing to the
initial tedsMemdrtang ansh e geaaled gontinuous typgurandi.e., the

di spl acenent 6 of the shaft, is al most-0, while on thexother hand, a
pressure faxEiclarly jightihe graas of t Hae omcdemand atyPensi®dn Flerr] is
created even when the shaft is flexed by the sheet . being conveyed.

yasfeatdng hecaise 9 i Igeshoame driving $ignat Figure 3 which
is used in the sheet. ., 20 conv%&;qg ngaps according to the Eresent '
ing d n

The cl osel

i nvent 'on

10

15

information a provid

icgg;rrequnding to reqo g

a rapid temperatﬁre rise exceeding nuclear boiling
.is applied to an electro-thermal conversion member
disposed correspondingly to a sheet or a liquid path

in which liquid (ink) is retained, whereby heat

energy is generated in the electro-thermal conversion-

‘member to thereby cause film boiling on the heat-acting

surface of a recording head with a resuit that a
:bubble in the liquid (ink) corresponding at one to
one to said driving signal can be formed. By the
growth and contraction of this bubble, the liquid
{ink) is discharged-through a discharge opening to
thereby form at least one droplet. If'thisIdriving

signal is made into a pulse-like shape, the growth

- and contraction of the bubble will take place

20

25

appropriately on the spot and therefore, the
discharge of the liquid (ink) particularly excellent

in responsiveness can be achieved, and this is more

“preferable.

.Tie signal as described in U.S. Patent No.
4,463,359 or U.S. Patent No. 4,345,262 is suitable
as said pulse-shaped driving signal. The adoption

of the conditions descirbed in U.S. Patent No.



such that the pressure force created within the range . of 0.5 mMmto
2.0 nmm of the displacenent anount is about 17g to about 21g.- Further,
by varying the torsion applied to the coil when the coil is wound 25
into a closely wound from the i ni ti a3 tensi on Flerr] can be changed
to F[err]" The closely wound tension coil spring shown in (b) of
Figure 3 is such that the 1 pressure force created within the
range Qf 0.5 nm to 2.0 mmof the displacenent anount can be changed
from adout % 3+3oldbodRialy giscloses an inveftgonesebatand 5B show anot her
enbodi ment of the 5 present invention. The closely wound tension coi
spring used™h PPMREERBRER nehse i Eatpapfshohd heatbycting sukfBcgure 3, and

the spring co t thereof is 44 9/ _ . mm the dianmeter of the wire
t hereof is Yﬁé& ?P@to the possibility of accomplishing more

excellent recording.
_5 ) .' As regards the construction of the recording
| head, Sesides the combinétion (straight liquid flow
paths . or right-angied liquid flow paths) of discharge
ports, liquid paths and electro-thermal conversion;
members as disclosed in the above-mentioned patents,
10 a construction using U.S. Patent No. 4,558,333 or
'U.S. Patent.No; 4,459,600 which discloses a construc-
tion in whichlthe heat-acting portion is disposed in -
a crooked area is also covered by the present

invention.

15 In addition, a construction based on Japanese

Laid-Open Patent Application No. 59-123670 which
discloses a construction in which a slit common to a
plurality of electro-thermal conversion members_
provides the discharge portion of the electro-thermal
20 conversion members or Japahese Laid-Open Patent
Application No. 59-138461 which discloses a
construction in which an opening for absorbing the

pressure wave of heat energy corresponds to a

discharge portion is also effective for the present -

25 invention.

- Further, the full line type recording head

' having a length corresponding to the width of the



mm the outer dianmeter of the coil thereof is [err]90.05 10 mm t he

| ength thereof is 18.40.2 mm the effective nunber of turns thereof
is 92, the span thereof is 16 _,and the load F when the spring is
di spl aced by [err] = 1 mmat the center of the span is 91 g. The
material of the spring is a so-called spring 15 material such as SUS or
pi ano wre. Al so, the spur used is of a pillar-Ilike shape
havi ngya di ter. of 6 and a .thickness of 2.2 nm and havi ng

poi nted pr &J%g%telsécns‘?e P g%’egd "t?%‘tul’fb Feifych recoxgdingecanrieti on of

t hi ckness ' £ .20 illar. The materjal of _.the spur may
be, for ex%ﬁglgg?t@% %&d%agﬁé:togi%lﬁgi Bar at‘ﬁat’%?y r%‘f)eﬂ'{é]ﬁ?rnﬁﬁeri al, but may

30 1 ot hr oy PRy dBP gl ss Mnd oo smentiarednsi on ool

30 is threaded through a on coil
SPring, angubliddtidndSkneddih TG4 (4 ARPHELES Py means of
menbers 25 and 25. At this tine, the ur 1s provided so as to
protrufle t @sare filkq %Be%tdamﬁﬂﬂgﬂlbn of a plurality of recording
heads end a construetion as a unitarily formed
single recording head, and the present invention can
‘display the above-described effect more effectively.
In addition, the present invention is
10 ‘effective when use is made of an interchangeable chip
type recording head which can be electrically connected
to the apparetus body or can be sﬁpplied with ink
- from the apparatus body by being mounted on the
'apparatus body, or a cartridge type recording ﬁead
15 having an ink tank integrally provided in itself.
Also, the addition of recovery means,
preliminary auxiliary means, etc. to the reéording
head in the construdtion of the recording apparatue of
the present invention is preferable in that it can
20 more stabilize the effect of the present invention.
More specifically, these include capping means for
the recording head, cleaning means, pressing or
suction means, an electro-thermal conversion member
or a heating element or preheating means comprising
25 a combination of these, and carrying out the

- preliminary discharge mode in which discharge

discrete from that during recording is effected is



1

-'10 - surface by 1 mm That is, the spring is provided in a

curved state on the apparatus while supporting the spur. The spur is
restricted in its horizontal mo gant by the nenbers 25 and 25. 5
When paper (having a thickness of 0.1 - 0.2 nm or an envel ope
(having a thickness of about 0.5 nm is to be conveyed as a sheet,
t he di spl acenent anmopunt of the spring is 1.1 mmto 1.5 mmand the

pressurg fogggscC b ntially constant 10 . value of about 9.5 g
0 10.5 g. There gfés%aﬁgrggt%%gompals sﬁ%ﬁ% GEEETHTSn ink jet recording

apparatus, the FuEEﬁ§§9r%hEOEEQOQBEQEnﬁ%dE§PESQ%%a%%E%Qd&ngﬁnStant

even if the thickness of the paper nmaterral var an abl e

conveyance apphbgtiapes ABEC1HAltbd RESTHY Secolding mode £ogiither, if the
wire material of the closely. wound tension cai spring is thickened

and the inithelmain col6@SEABK Ssi BIRGRSEHO tAR Ferolding nile € can be
provi ded sheet conveying neans which will require a
5 may be unitarily constructed or provided by a

combination of a plurality of heads, and the presént

invention is also very effective for an apparatus

provided with different éolors or at least one of full

colors by mixed colors. 1

10 In the above-described embodiment df the

present invention, the ink has been described as

liquid, but the ink may be ink which solidifies at

room temperature or below and softens or is liquid

at room temperature, or ink which assumés its liquid

15 phase when the recdrding signal used is imparted,

becausg it is usual with the above-described ink jet
system that ink itself is temperature-controlled
within the range of 30°C to 70°C so that the viscdéity
of the ink may be within a stable discharge range.
20 Furthermore,.the recording apparafus
according to the present invention may adopt the form
of an apparatus provided integrally with or discretely
from an information processing instrument such as a
word processor or a computer as the image output end -
25 thereof, or a copying apparatus combined with a

- reader, or a facsimile apparatus having the signal

transmitting and receiving functions.



great -pressure force for the conveyance of a paper 20 material such as

conti nuous paper. The spring constant of the closely wound
tension coil spring which can be sui tygply used in t he present
enbodi ment is greater than 10 g /mm and | ess than 100 g/ mm and
preferably greater than 25 30 g/mm and | ess than 50 g/mm and nost
preferably greater than 40 g/mm and | ess than 45 g/ mm

The outier diameter of dde-£ohlal SogbEat 8cbPadfng to th 0.5 nmm and
| ess than 2 nm and preferably greatef tﬁgn "9 8.8 ﬁn?gﬁéepgss than 1.0

nm inventidhe tMeL&NLSSpLbvideaVsheelBEBhY AL iHgCReaWst D about
1/5 of the outer diameter of the coil as the 5 standard, is greater

than 0.1 muteich | €Bcatéena Os¥abhe pressusddfprebeiabbypeeeatier than 0.15 mm
and less than 0.2

of the thickness of a sheet material being conveyed.

5 _ Further, according to the present invention,

there is provided an ink jet recording apparatus

provided with sheet conveying means which can realize

stable sheet conveyance by an appropriate pressure

force against the presence of a portion to which |

10 an- ink droplet does not yet adhere and the presence

of the uneveness of the sheet material wet with ink.

Sheet conveying means for conveying a sheet
. - [

includes a rotatable member, a spur provided in

opposed relationship with the rotatable member, and

15 a resilient member supporting the spur and provided

in a curved state so as to preés the spur agaiﬁst the!

rotatable member. '

20

25



mm ) The span is determ ned by the WI re di aneter - of thj
spring material used, the displacenent anpunt &dnd the pressure force

obtained, and is preferably greater than 5 nn1 nmm

and nore preferably greater Thih 10 nm and Ie E‘H}Fﬂ l!!mml"m‘

Al so, the flexure anount (the displacenent anoun errp Is greater
than 1 mMmmand less than 2 nm 15 and preferably greater than 1 mm and

| ess than 1.5 mm if the sheet material is plain paper, and preferably
greatet th3HAT FH HIAINBD IFan 1.2 nm if the sheet material is
conti nuous paper. The present invention brings about an

excel lent 20 Jef fEhgethganvering yneans for oreiyey Head apkeat

recordi ng apparatus of the ink jet type which utilize heat energy to
forn1f|y|rm}¢§ W3R and acconpl i sh recordi ng, anmong the ink jet
recordi ng systens The typical construction and principle of

25  such systerf rféﬁlt?ﬁ%tlfje? dMFP%’ based on the basic principle
di scloged, for exar Aéaprgb%éé% {Ltoggosed relationship with '

said rotatable member; and
a resilient member supporting said spur and
provided in a curved state so as to press said spur

against said rotatable member..

10

2. Sheet conveying means according to Claim 1,
wherein said resilient member is a closely wound

tension coil spring.

15 3. Sheet conveying means according to Claim 1,

wherein said rotatable member is a roller for

€

- conveying said sheet.

4. A recording apparatus for effecting recording

20 on a sheet, includihg:

sheet conveying means having a rotatable member,
a spur provided in opposed relationship with said
rotatable member, and a resilient member supporting

said spur and provided in a curved state so as to

25 press said spur against said rotatable member; and:

- recording means for effecting recording on said

sheet.

heet Has Been Replaced

i




" No. 4,723,129 or U.S. Patent No. 4,740,796. This - - .

- 12 - 1 systemis applicable to both of the so caIIed on-
demand type and the so-called continuous type, Ef'm ”U&lﬂﬁﬂmgﬂ' rly in
the case of the on-demand type, iT 8 - g5 effe Feast one
driving signal 5 corresponding to recording |nfornat|on arfd grovi di ng
a rapid tenperature rise exceedi ng nucl ear boiling Is applied to an
el ectro-thernmal_ conversi on nenber di sposed correspondingly to a sheet
or a Piquid path A recqrdiftg cippazates (2ek9rding ctai @baimwher eby heat 10
energy is generated jn the el ectro-thermal conversion menber to
t hereby ¢ ?%qrﬁQiﬂIFQE???P%?K@?NQ&rab$|%gr°1ler £@¥face of a recording
head with & requt that_ a bubble in the liquid (ink) carresponding at
one to ONVHE NG 834 shSS%ng signal can be formed. By the

5 6. A recording apparatus according to Claim 4,

which is a printer.

7. A recording apparatus according to Claim 4,:
wherein said resilient member is a closely wound

10 ° tension coil spring.

8. A recording apparatus according to Claim 4,
wherein.said recording means has a recording heéd '

provided with an electro-thermal conversion member

15 generating heat energy in conformity with a recording

signal, and utilizes said heat energy to discharge ink.

9. B recording apparatus according to Claim 4,

wherein said recording means is provided with an

20 electroéthermal conversion member generating heat

energy which causes f£ilm boiling in ink.

10. An ink jet recording apparatus including:

a recording head having a discharge port for

25 discharging ink therethrough to thereby effect

- recording on a recording meidum;

conveying means for conveylng said recording -

eet Has Been Replaced
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15 growh and contraction of this bubble, the Irquid“"”“”" (ink) is
di scharged through a di scharge opening to ueast one
droplet. If this driving signal is nmade |n ﬂ h ﬂ|"“ﬂﬂ| hape, the

grow h and contraction of the Bifbble wil et pltace

appropriately on the spot and therefore, the dlscharge of the liquid
(ink) particularly excellent I n responsi veness can be achi eved, and
this is nore .preferable. The signal as described in
U.S. Patenfedd:unps saifd /8313H0ing ne@s Raeing No. cdn@dpiag2 i s suitabl e

as said pul se- shaped driving signal. The adoption of the conditions

desci rbed iP¥}eE . BySHHL RFovided in opposed zebBaBid@sthighiehtli scl oses an

i nvention reI ing to the tenperature rise rate of said:-heat-acting
surface aMﬁﬁhqu%ﬂﬂt¥P¥*ﬁ¥1xﬁﬂ§tﬁI#?ﬁﬂ%ﬁe%ﬁdwﬁﬁ¢$§hlng nor e

supporting said spur and provided in a curved state
5 s0 as to press said spur against said conveying roller;
and
- a carriage capable of moving said recording head

in a predetermined direction.-

10 B 1l. An ink jet recbrding apparatus according to
- Claim 10, wherein said resilient member is a Cclosely

wound tension coil spring.

12. An ink jet recording appératus according to
15 claim 10, wherein said recording head has an electro-
thermal conversion member, and caﬁses ink to be
discharged from said discharge port by ‘the gfowth of
a bubble by film boiling caused by heat energy

generated by said electro-thermal conversion member.

20

25
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excel l-ent recordi ng. 5 As regards the construction of the é§

recordi ng head, besides the conbination (straight liquid flow

paths or right-angled liquid f|OM/paEBSl of di scharge ports, liquid
pat hs and el ectro-thermal conversi on: menbers as disclosed in the
above-nentioned patents, 10 a construction using U S. Patent No.

4,558, 333 or U S. Patent No. 4,459,600 which discloses a construc-
tion in whic e heat-acting portion is disposed in a crooked area
is als coxw\éghgiuééeq.%59.~éi°SUREinvention. 15 I n addition
a construction bas on_Japanese Laj.d- Open Pat ent |.icati on No.

59- 123670 whi ch €§he% S %%%%1%988%§?$u%?Fgﬁo?ﬁeﬁthhagggFﬁ, common to a

plurality o o-t iaon S . royi des the

di schar ge p%ﬂ?iéﬁ?%ﬁat%ﬁ?%ﬁ%&§$g¥§ﬁ%%%hlgEggs£ %E%V%?S?O%Knenbers_or
Japanese !‘%ﬂ?@ﬁ.?ﬁigg}onshiﬁ ﬁﬁ? € 'Qgtyeab%g'ﬂ\éﬁé@%,""%bﬁh di scl oses a
construction Tn which an openihg for absorbing the pressure wave of
heat engrgya CRss £EPORESMéMbEr supporting the spur and provided

in a curved state so as to press the spur against the

rotatable member.

10

15
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di'scharge portion is also effective for the present 25 I nventi on. A:f
/

~Further, the full line type recording head ~ - having a length _
corresponding to the width of the ~-:largest recordi ng nmedi um
on which recording can be effected by a recordi ng apparatus nay be
ei ther of t he construction ?g/qgsclosed in the above-nenti oned
publications wherein the |l ength of “te head is 5 satisfied by a
conbination of a plurality of recording heads and a construction as a
unitarily formed single recording head, and the present invention can
di spl ay the above-described ef cg Esre ffmgctively. In
addition, the present invention i 0 lefTective when use is nmade of an
i nt er changeabl e chip type recordi ng head which can be electrically
connect ed to the apparatus bo%g or can be supplied with ink

10



from the apparatus body by being nounted on the apparatus body, or a
cartridge type recording head 15 having an ink tank integrally provided

initself. Al so, the addition of ‘recovery neans,

prelimnary auxiliary nmeans, etc. to the recording °..” head in the
construction of the recordi ng apparatus of the present invention is
preferable in that it can 20 r abilize the effect of the present

i nventi on. More specifically,” these include capping neans for

t he recordi ng head, cleaning nmeans, pressing or suction neans, an

el ectro-thermal conversion nenber or a heating elenment or preheating
means conprising 25 a conbi nation of these, and carrying out the
prelimnary di scharge node in which discharge di screte -fromt hat

during recording is effected is - 15 -




al'so ‘effective to acconplish stable recording Further, the

recordi ng node of the recording apparatus is not limted to the
recordi ng node for the main color such as black, but the recording
head .5 may be unitarily constructed or provided bya : conbi nati on
of a plurality of heads, and the L93$nt invention is also very
effective for an apparatus é:o fded with different colors or at |east
one of full colors by m xed colors. 10 In the
above-described enbodi ment of the present invention, the ink has been
descri bed as liquid, but the ink may be ink which solidifies at
roomtenperature or below and softens or is liquid at room
tenperature, or ink which assunes its liquid 15 phase when:the recording
signal used is inparted, because it is usual with the above-descri bed
ink jet . systemthat ink it ﬂ i{s; t eMperature-controll ed W t hin
the range of 30[err]C to 70[err] at e viscosity of the ink
may be within a stable discharge range. 20 Furt hernore, the
recordi ng apparat us according to the present invention rmay adopt the
form _ - '
| (c)
: (@) g7
207t
4
15-/__
o ’
~ Fof
a
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«~ of -an- apparatus provided integrally with or discretely from an
information processing instrument such as-a .. . word processor or a
conputer as the imge output end 25 t her eof, "or- a-.copyi ng appar at us
conmbined with a reader, or a facsimle apparatus having the signa

transm tting and receiving functugns -
16 - 1 As descri bed b6y§, according to the present

invention, there is provided sheet conveyi ng neans whi ch creates a
stabl e pressure force irrespective of the thickness of a sheet
materi al being conveyed. 5 Further, according to the present

i nventi on, there is provided an ink jet recordi ng apparatus

provi ded with sheet conveying neans which can realize st abl e sheet
conveyance by an appropriate pressure force against the presence of a
portion to which

iw




;10 an ink-dropl et does pbt yet adhere and the presence of the
unéveness of the sheet material wet with ihk. .« ** «**.**IiSheEt eonveying

means for conveying a-sheet incl udeg @ rof acebté rregber *13 spur

provi ded in .opposed rel ationship wthetherétatabl e*menbtr, “dnd 15 a
resilient nmenber supporting the S@PD/%fd provi ded In a curved state so
as to press the spur against the ot at abl e nenber. 20 25

- 17 - CLAI M5
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1. (Anended) A sheet guiding devigce conprising: a rot at abke eatrbers
provi ded contactably with a sheet to ‘gui de the sheet; an elastic
shaft menber for supporting said rotatabl e nenber; and a support
menber for supporting both ends of said, gelastic shaf t menber,

wherein said elastic shaft nmenber is s %o?ted by said support nenber
at a peripheral surface of said elastic shaft nenber and conprises a
cl osely wound coil spring for bendi ng when QU|d|ng the sheet to press

sai d rotatabl o, id hemsheet € @sekﬁcO 9 5o |
spring i's TRy0 T 2GR IThdh T Tl vary
tw sting degree applie en a coll 1S closely wound. 2. (Anended) A

recordi ng apparatus for recording on a sheet, sai d appar at us
conprising: ABSTRACT ®F e mngcdioswreevi ce having a rotatabl e nenber
provi ded contactably with a sheet to guide the sheet; an el astic shaft
menber for supporting said rotatabl e nenber; *and a support nenber for
supporting both ends of said el astic shaft nenber, wherein said elastic
shaft nmenber is Shegtportevefingai Mesuppaidr meinteydinga perspeetal
surface of said elastic shaft nmember and conprises a closely wound

coi |l spring fdéncdadgsnganheatytableg nembetheeta t eppresprovidedi dimot at abl e
menber to the sheet; and a conveyance device for defining a
conveyance r o@PPosed rﬁ&ﬁté@ﬁ#é9pnglﬁhetbﬁeéPtﬁéabéﬁdmgmber:gﬂmdlag devi ce,
wherein the closely woynd cojl spring is capable of changi ng an
initial tensi&fs 1FQF§WhBe§bFﬁA ?P?@FE&Eﬂ%ﬁPe SpPuraApri eEcwAdAdaizoi | is

clesely wound. 3. Anended) An | jet recording apparat us conpr|5|ng
a sheet guidiAg © Qﬁxf%:rﬁéﬁ né a%ﬁi%ﬁeﬁﬁ%ﬁﬁe g SPur against

rotatable member.

_.AJ

FIGURE 12
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. o TAobr0-3 Tes
provided contactably with a sheet to guide the sheet; -a el astic shaft -
‘menber for supporting said rotatable menber; ° - and . a-support nenber.for
supporting both ends of said el astic shaft nenher;.:wherei-n gai.d elasijc:
shaft nenber is supported by said support .nenber--at- a.peripheral ="
sur f ace of said el astic shaft nmenbér=and conprises a closely wound, " |
coi |l spring for bendi ng when guiding the sheet: to press - 'said rotatable
menber %P sheet; and a nounting:nmenber for_nuuntin@q i nk

Lheet - bher of Renier R onye o M iaify “afFii8 FemBhatiRa o * " thanging an-
ni tial tens) on 0% YBH X1 brfbda SEPSa889EERtact AU, LFEANEN AR 1h S

cl osely . sheet
guidinggﬁgggg%h%c%%ﬁ%ﬁhg to Caim1, wherein the cl osely wound coi

ShrLe i cogtle o cheggiae tienoee A4 | ShpbEnion Dot iolin

rel ati on befween a bending anount at a center span of the spring and a

| oad of 4 NguspbifimbAbarbene BYptoreihig®Botd ends of AsSNEes1 4 dkng
devi ce gg&Pf dhédibé®, Caim 1, wherein the closely wound coil spring is
capabl e of changivagetdtn said Bldsdid YhE A membed Msnguppertvishy Nga fi@gr ee
when the sEPpodrt Smemdee! Yatounthenibkdwali Burdaceadof aR@dd neBastic
bendi ng di r eshatin méntvern deddtdmpeboedta atlesebptwoundarodl sprimndiefspri ng
I s at | east Pehdimyg awiteno gwidindanha Osheetram press Isadsi Adtataiblleno
nore t han 2imember ato | Heastsilegt aArmherein thereléodely Wownd coil spring

is capable of changing an initial tension by varying a

twisting degree applied when a coil is closely wound.

2. (Amended) A recording apparatus for recording on a sheet,
said apparatus comprising:

a sheet gquiding device having a rotatable member
provided contactably with a sheet to guide the sheet; an
elastic shaft member for supporting said rotatable member;
-and a support member for supporting both ends of said
elastic shaft member, wherein said elastic shaft member is
supported by said support member at a peripheral surface of
said elastic shaft member and comprises a closely wound
coil spring for bending when guiding the sheet to press
said rotatable member to the sheet; and

a conveyance device for defining a conveyance route
for conveying the sheet to said sheet guiding device,

wherein the closely wound coil spring is_capable of
changing an initial tension by varving a twisting degree
applied when a coil is closely wound.

3. (Amended) An ink jet recording apparatus comprising:

a sheet guiding' device having a rotatable member
provided contactably with a sheet to guide the sheet; an
elastic shaft member for supporting said rotatable member;
and a support member for supporting both ends of said

- elastic shaft member, wherein said elastic shaft member is
supported by said support member at a peripheral surface of
said elastic shaft member and comprises a closely wound
coil spring for bending when guiding the sheet to press
said rotatable member to the sheet; and

a mounting member for mounting an ink jet recording
head having a discharge port for discharging ink onto the
sheet, wherein the closely wound coil spring is capable of

changing an initial tension by varying a twisting degree
applied when a coil is closely wound.

This is the replacement sheet
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6. A sheet guiding device according to Claim1, wherein when a

‘load of the closely wound coil spring is at |east 8 g and no nore than
10 g when a spring constant is 44 g/ nmm an outer dianeter of the coi
spring is at least 8.95 mm and qg nore than 9.05 mm a dianeter of a
wire formng the coil spring is ? Teast 0.19 mmand no nore than 0.21
nm a length of the coil spring is at least 18.2 mm and no nore
than 18 6 mm a é{&&‘ %&e&?ic&”% %o‘}fdﬁa %O'dlalm PPrd.rHSré‘iﬁ 92,
and a span.gﬁgl is ca 1kheF & unt of
a center Spgly by var BRE GWidER &¥ E@ezgﬁg ) ﬁé‘nC' aim
1, mhereln the cdl ééI@O%B e hhdSEhhﬁgl é tRe>Pél ANséaRdepf at
least 10 g/{nMperyh WM span of the SHNEES A di nposlevi ce
accordi ng tor Gaé na rlﬂ@eiEIQ bendlﬁ@edﬂkééﬁianﬂund coil“spring has an
outer dianmeter of at | east 0.5 mMmand no nore than 2 mqm 9. A sheet

gui di rgy. devi ce FxComEeBIghodChai Gekicehaceotdding to dilaned e, ofher&ine
form ng thecltd osbbyelpunrduadi kcoddr isprimg is cagubllet @foraﬂrafngiﬂg ofthéhe
outer di aneireitidltbensdbh by vapyimg. the0.twistiny slegreguiwtiery tieei ce
accordi ng tepi aiis Icleseipi wound ahd otlvsedingwandload! smgeng ilmasaa span
| engt h of thendindg directsimn ndieof aabenedsty amoundndtne centerhapagOofm

11. A theeatpringli ig) akViesstadcd dim@nd © aiord , thamer2i h mm from

cl osely wolall keast sht i qhpndisna rmpeen Hearli 2 anbomat oteast Atglamdtna mm
and no nor dQrgrthanmo g.

6. A sheet guiding device according to Claim 1, wherein
when a load of the closely wound coil spring is at least 8
g and no more than 10 g when a spring constant is 44 g/mm,
an outer diameter of the coil spring is at least 8.95 mm
and no more than 9.05 mm, a diameter of a wire forming the
coil spring is at least 0.19 mm and no more than 0.21 mm,
a length of the coil spring is at least 18.2 mm and no more
than 18.6 mm, an effective number of turns of the coil
spring are 92, and a span length of the coil spring is 16
mm, then a bending amount of a center span is 1 mm.

7. A sheet guiding device according to Claim 1, wherein
the closely wound coil spring has a spring constant of at
least 10 g/mm and no more than 100 g/mm.

8. A sheet guiding device according to Claim 1, wherein
the closely wound coil spring has an outer diameter of at
least 0.5 mm and no more than 2 mnm.

9. A sheet guiding device according to Claim 1, wherein a
diameter of a wire forming the closely wound coil spring is
equal to one-fifth of the outer diameter of the c011
spring.

10. A sheet guiding device according to Claim 1, wherein
the closely wound coil spring has a span length of the coil
spring of at least 5 mm and no more than 30 mm.

11. A sheet gquiding device according to Claim 1, wherein
the closely wound coil spring has a span bending amount of
at least 1 mm and no more than 2 mm.

This is the replacement shee!
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2719 - 12. An apparatus according to Caim2, wherein the closely

wound coil spring is capable of changing the initial tensi on by varying
the tw sting degree applied when the coil is closely wound and changi ng
the relation between a bendi ng anbunt at center span of the spring and
a | oad of the spring in a bending direction. 13. An appar at us
according to Claim?2, wherein the closely _ wound coil spring is capable
of changing the initial tension by varying the tw sting degree when the
coil is cl osely wound and changing a | oad range in a bending

di rectipn when gn hgiph Ao @eutiofdimy aeniGlraispan oheldedn thesplosglys at
| east 0.5 yanm@dd ga I ity 250 capibben adf chdrepistg 12he andindakor e
than 21 g géndiohed tv%ﬁyﬁﬁgiﬁne twisring hdegt@egapplded whemnthepar at us
accordi ng ¢®il 8 tLosehgr eonndhamda dieadying thd takatlogebgtweandacoi
spring is wéndleqsamBugtaad nenter spane dtharhd spr whenaadspr Lagdcofist ant
is 44 g/ mMghansprirg in a Headiéhgrdafechéoosi | spring is at least 8.95 mMm
and no_nore than 9.05 nm a dianeter of a wire forn1ng the COI| spring
is at }east 0 gmmwwqmm 21 Ghiylia 2 eheRegn the kpi |
spring is af°% 2SRRLATd RS PARAR kAN 9. G:hang:.n,gn tag e%?‘é%i-ﬂfe
number of t é&ﬁ“?pr‘? EY’ésf@)i‘ng degrasy whepafk eerfg%? i-%sthe

S

: nge
5 ”%’ggf@#% f gh s ?;ﬁ;if ﬁ%gtrae?{ ﬁ%i’ﬂs?a Raound
coil sprin t han
100 g/ mMm giat 5" acc §§ ??EQ?%§?9 eas“ermq1 %e %%osely
wound coi l sprlngi%as an outer dlaneter of at least 0.5 nm and no nore
than 23gqm  17. ap 4 R 19 dith ¢, akMete IWNGRBRNa A i QBT €T
of a wire fof it &h]@ SQJdﬁﬂ’éP ﬁgbriay NG i eﬂéé‘jsltt@ q arﬁi‘engl fth

of the out efoxh ailﬁr?rlmfgtvmer‘}% spPidd%onstant is 44 g/mm, an outer
diameter of the coil spring is at least 8.95 mm and no more
than 9.05 mm, a diameter of a wire forming the coil spring
is at least 0.19 mm and no more than 0.21 mm, a length of
the coil spring is at least 18.2 mm and no more than 18.6
mm, an effective number of turns of the coil spring are 92,
and a span length of the coil spring is 16 mm, then a
bending amount of a center span is 1 mm.

15. An apparatus according to Claim 2, wherein the closely
wound coil spring has a spring constant of at least 10 g/mm
and no more than 100 g/mm.

16. An apparatus according to Claim 2, wherein the closely
wound coil spring has an outer diameter of at least 0.5 mm
and no more than 2 mm.

17. An apparatus according to Claim 2, wherein a diameter
- of a wire forming the closely wound coil spring is equal to
one~-fifth of the outer diameter of the coil spring.

18. An apparatus according to Claim 2, wherein the closely
wound coil spring has a span length of the coil spring of
at least 5 mm and no more than 30 mm.

19. An apparatus according to Claim 2, wherein the closely
wound coil spring has a span bending amount of at least 1
mm and no more than 2 mm.

20. An apparatus according to Claim 2, further comprising
recording means for recordlng on the sheet, wherein said
recording means comprises a recording head prov1ded with an

electro-thermal conversion member for generating heat
energy, and which utilizes the heat energy to discharge
ink.
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18. An apparatus according to Claim2, wherein the closely wound

‘coil spring has a span length of the coil spring of at least 5 nm and
no nore than 30 mm  19. An apparatus according to Caim2, wherein the
cl osely wound coil spring has a span bendi ng anmount of at least 1

mm and no nore than 2 mm  20. An appsg atus according to Caim 2, _
further conprising recordi ng nmeans for recording on the sheet, wherein
sai d recordi ng means conprises a recording head provided with an

el ectro-thernmal conversign nenber for generating heat energ and whi ch
utilizef*the head EREPEFLNGT RRRAFH accpgfing to Claim 2, Farther

- 20 - Zlcomprlil?% al&fas af;%’c’)rd-i 5d3-ng ofPth Xhe yghaet,
conpri si ng Y285 5 lPQbBFﬁﬁ e eaf, electipafhermal d
recor di ng d&%% gﬁ Eﬁ 8h. &P&c eatc%%%%ﬁ%lﬁnlﬁ%nﬁéFsFﬁr
gener ati ng PEh+BatiBés the f|In1b0|I|ng in |nk

An appag tus acc a|n13 r
fprl [lgnl gd%gg g; ﬂ%‘ a?t hc'g_ rﬁ‘é & %gﬁ’? ﬁgﬁ Ilng .
Wsting i he i

hﬁeé and a

| oad of

rel ation beé £N; @ clos 4
accor di ng t@hg SR8 meaebang%

rlng daB Qg éf

1) drkSu
lon. woun coll sprlng I'S capabl e

of changing the initial

23.

24.

25.

26.

27.

28.

29.

An apparatus accordlng to Claim 3, wherein the closely
wound coil sprlng 1s capable of changlng the initial
tension by varying the twisting degree when the coils is
closely wound and changing a load range in a bending
direction when a bending amount at a center span of the
spring is at least 0.5 mm and no more than 2.0 mm from at
least 17 g and no more than 21 g to at least 7 g and no
more than 10 g.

An apparatus according to Claim 3, wherein when a load
of the closely wound coil spring is at least 8 g and no
more than 10 g when a spring constant is 44 g/mm, an outer
diameter of the coil spring is at least 8.95 mm and no more
than 9.05 mm, a diameter of a wire forming the coil spring
is at least 0.19 mm and no more than 0.21 mm, a length of
the coil spring is at least 18.2 mm and no more than 18.6
mm, an effective number of turns of the coil spring are 92,
and a span length of the coil spring is 16 mm, then a
bending amount of a center span is 1 mm.

An apparatus accordlng to Claim 3, wherein the closely
wound coil spring has a spring constant of at least 10 g/mm
and no more than 100 g/mm.

An apparatus according to Claim 3, wherein the closely
wound coil spring has an outer dlameter of at least 0.5 mm
and no more than 2 mm.

An apparatus according to Claim 3, wherein a diameter
of a wire forming the closely wound coil spring is equal to
one-fifth of the outer diameter of the coil spring.

An apparatus according to Claim 3, wherein the Closely
wound coil spring has a span length of the coil spring of
at least 5 mm and no more than 30 mm.

An apparatus according to Claim 3, wherein the closely

wound coil spring has a span bending amount of at least 1
mm and no more than 2 mm.
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tension by varying the tw sting degree when the coils is cl osely wound
"and changing a | oad range in a bending direction when a bendi ng anount
at a center span of the spring is at least 0.5 nmand no nore than 2.0
mm from at | east 17 g and no nore than 21 g to at least 7 g and no
nore than 10 g. 24. An apparatys according to Caim3, wherein when a
| oad of the closely wound corfzipfing is.at least 8 g and no nor e
than 10 g when a spring constant is 44 g/nm an outer di aneter of the
coil spring is at least 8.95 nmand no nore than 9.05 nm a dianeter of
awre formng the coil spring is at least 0.19 mmand no nore than

0.21 a 'enﬂﬁhaﬁbaratugh%é‘é&ﬂdﬁﬁj'ﬂé t3adh l32asihdfe £n NER 2R 1R nore
than 18. 64et réSdrdin ff hesdi ¥8mpLiBEE 8h EUE8Er6LthBenaQl bofRerRgngr e 92,
and a spaglégegt hakd i‘.@ct‘}ﬁée§p.{m@9:nr§o AR iiMedidchardeepdicRtgpgnount of
a center gPanif$nd GHermd3d. energ)) GUHEMAAE B¢ COAUANGleetEoRh@rRaIVher ei n
the cl osetygnvervOh@delenkngPri Nng has a spring constant of at |east 10 g/ mm

and no nore than 100 g/nm 26. An apparatus according to Caim 3,
wherein the closely wound coil spring has an outer diameter of at |east
0.5 mm and no nore than 2 mm 27. An apparatus according to Caim
3, wherein a dianeter of awire formng the closely wound coil spring is
equal to one-fifth of the outer dianmeter of the coil spring. 28. An
apparatus according to Caim3, wherein the closely wound coil spring
has a span |l ength of the coil spring of at least 5 mm and no nore than
30 mm 29. An apparatus according to Claim3, wherein the closely

wound coil spring has a span bendi ng amount of at |east 1 nm and no nore
than 2 mm

R
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1TEXT OF THE ABSTRACT

SHEET CONVEYING MEANS AND AN INK JET RECORDING APPARATUS HAVING

rotatable member (9).

Fig. 1A

LR

THE SAME

Sheet conveying means for conveying a sheet includes a rotatable member (9),‘a.5p.ur (10)
provided in opposed relationship with the rotatable member (9), and a resiliently meniber (22)
supporting the spur (10) and provided in a curved state so as to press spur (10) against the
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